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SUBJECT: Meeting Report - Needs of  t h e  Apollo DATE: January 12,  1967 
Program for Lunar Orb i t e r  Support - 
Case 340 FROM: C . J Byrne 

ABSTRACT 

A se r ies  of meetings c a l l e d  a t  MSC by M r .  J .  Sev ie r  
(MSC/ASPO) r e s u l t e d  i n  i d e n t i f y i n g  needs for t h e  fol lowing 
support  f r o m  t h e  Lunar Orb i t e r  Program: 

Obtain h i g h  r e s o l u t i o n  photography of s u f f i c i e n t  
s a f e  l and ing  s i t e s  t o  provide 3 launch oppor- 
t u n i t i e s  i n  any month, sub jec t  to propuls ion ,  
l i g h t i n g ,  and launch and r e c y c l e  c o n s t r a i n t s .  
Detailed requirements for primary s i tes  await  
r e s u l t s  of t h e  screening  of Lunar Orb i t e r  I1 d a t a .  

Maintain a Lunar O r b i t e r  s p a c e c r a f t  i n  l u n a r  
o r b i t  for i n t e r m i t t e n t  a c t i v e  t r a c k i n g  by t h e  
Manned Space f l igh t  Network over t h e  pe r iod  from 
May 1, 1967 to December 31, 1967. 

Obtain obl ique  photography f o r  crew t r a i n i n g  i n  
o r b i t a l  landmark a c q u i s i t i o n  and LM descent .  
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SUBJECT: Meeting Report - Needs of  t h e  Apollo DATE: January 1 2 ,  1967 
Program f o r  Lunar Orb i t e r  Support - 
C a s e  340 FROM: C .  J Byrne 

MEMORANDUM FOR FILE 

I. INTRODUCTION 

An a c t i o n  item was generated a t  t h e  Surveyor/Orbiter 
U t i l i z a t i o n  Committee meeting of December 15, 1966, t o  i d e n t i f y  
t h e  remaining needs of t h e  Apollo Program f o r  Lunar O r b i t e r  
suppor t .  To answer t h i s  i t e m ,  a series of meetings were c a l l e d  
on December 22,1966, a t  MSC by M r .  J . S e v i e r  (MSC/ASPO). A 
l ist  of t h e  meeting t o p i c s  and a t t endees  is  shown i n  Attach- 
ment A .  

11. PRIMARY TARGETS 

The primary t a r g e t s  f o r  Lunar O r b i t e r  should be 
chosen to assu re  an a r r a y  o f  s a f e  landing s i t e s  over the  a r e a  
of  i n t e r e s t ,  so t h a t  f o r  any month there a r e  t h r e e  launch op- 
p o r t u n i t i e s  cons i s t en t  w i t h  propuls ion,  l i g h t i n g ,  and launch 
and r ecyc le  c o n s t r a i n t s .  The l o c a t i o n  of t h e s e  t a r g e t s  w i l l  
be chosen by t h e  Lunar Orb i t e r  t a r g e t i n g  committee. The  Apollo 
r e p r e s e n t a t i v e  on t h i s  committee i s  Mr. J .  Die t r i ch  (MSC/SSD). 

Propulsion requirements c a l l  f o r  s i t e s  i n  t h e  nor th  
and south o f  t h e  landing  zone, p a r t i c u l a r l y  i n  t h e  west.  
ing c o n s t r a i n t s  (7" t o  20" sun e l e v a t i o n  a t  landing)  l i m i t  the  

Light- 

t ime a p a r t i c u l a r  s i t e  can be used to one day a month. 
and r ecyc le  cons idera t ions  requi re  s i t e s  be chosen t o  provide 
launch oppor tun i t i e s  no less than  2 days a p a r t  and, preferab ly ,  
3 days a p a r t .  

Launch 

The at ta inment  o f  these  ob jec t ives  i s ,  o f  course,  
sub jec t  t o  t he  d i s t r i b u t i o n  o f  s a f e  landing a r e a s  on t h e  moon. 

111. MSN TRACKING 

The accuracy and r e l i a b i l i t y  o f  t h e  MSN network and 
t r a j e c t o r y  determinat ion software would be improved by t r ack ing  
Lunar O r b i t e r  spacecraf t  and comparing t h e  der ived t r a j e c t o r i e s  
wi th  DSN d a t a .  A f u l l  exe rc i se  o f  t h e  Apollo t racking  system 
r e q u i r e s  a c t i v e  t r ack ing  and range-finding a s  w e l l  a s  doppler 
t r a c k i n g  by a l l  85 and 30 f o o t  antennas.  
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The MSN s t a t i o n s  w i l l  become ope ra t iona l  one by  one 
over a t i m e  span f r o m  May 1, 1967 t o  September 1, 1967. Multi-  
s t a t i o n  t r a c k i n g  can be accomplished a f t e r  September 1, 1967. 
T h e r e f o r e ,  a t  l e a s t  one Lunar Orbiter spacec ra f t  should be i n  
l u n a r  o r b i t  and capable o f  transponding and or ien t ing*  f rom 
May 1, 1967 t o  December 31, 1967. 
a re  to be negot ia ted w i t h  t h e  Lunar O r b i t e r  P ro jec t  Of f i ce .  

S p e c i f i c  t r a c k i n g  pe r iods  

IV. CREW TRAINING NEEDS 

Although v e r t i c a l  photography i s  p re fe r r ed  for most 
s i t e  survey and support  work, obl ique views s imula t ing  a c t u a l  
viewing condi t ions  a r e  needed f o r  crew t r a i n i n g  i n  two t a s k s :  

(1) Acquiring, t r ack ing ,  and marking landmarks from 
l u n a r  o r b i t ,  e s p e c i a l l y  t h o s e  near  t h e  landing  s i t e ,  
w h i l e  using t h e  scanning te lescope  i n  t h e  CM. 

( 2 )  Acquiring t h e  landing s i t e  and redes igna t ing  during 
LM approach i n  t h e  v i s i b i l i t y  phase. 

The oblique views should be taken under t h e  fol lowing 
condi t ions ,  subjec t  t o  t h e  c o n s t r a i n t s  of Lunar Orb i t e r :  

(1) Viewing from east t o  west, 

( 2 )  Elevat ion  angle  ** c lose  t o  15", 

( 3 )  Phase angle  o f  a t  l e a s t  bo, 

(4) E i t h e r  t h e  horizon or t h e  te rmina tor  should appear 
i n  t h e  medium r e s o l u t i o n  frame, and 

(5) The long d i r e c t i o n  of t h e  h i g h  r e s o l u t i o n  frame 
should be o r i en ted  east t o  west. 

It i s  d e s i r a b l e  t o  ob ta in  one cbl ique view for each 
Lunar O r b i t e r  t a r g e t  containing,  or l i k e l y ' t o  conta in ,  h igh  
p r i o r i t y  safe landing s i t e s .  

The oblique photography i s  of lower p r i o r i t y  than 
t h e  h i g h  r e s o l u t i o n  photography of primary si tes and the MS)J 
t e s t s .  

*Orientat ion i s  requi red  t o  provide ranging c a p a b i l i t y  
through the  h i g h  ga in  antenna. 

**The point  used f o r  determining e l e v a t i o n  may be t h e  
o s n t e r  o f  a s i t e ,  a landmark, or a poin t  near  s eve ra l  s i tes .  
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One landmark should be obtained nea r  each landing  
s i t e  and one o r  two landmarks should be obtained t o  t h e  e a s t  
of t h e  landing s i t e .  Landmarks must be a t  l e a s t  12"  a p a r t  
and must be wi th in  3" ( l u n a r  c e n t r a l  angle)  from t h e  o r b i t a l  
t r a c k .  Good l o c a t i o n s  would be 50" e a s t  of  t h e  s i t e  f o r  a 
s i n g l e  landmark and 35" and 75" f o r  two a d d i t i o n a l  landmarks. 

An examination of  h igh  a l t i t u d e  photography from 
Lunar O r b i t e r  I showed t h a t  s u f f i c i e n t  v e r t i c a l  photography 
has been obtained t o  meet t h e  need f o r  landmarks apa r t  from 
t h e  s i t e s .  The need f o r  landmarks near  each s i t e  w i l l  be met 
by t h e  oblique and normal photography discussed above. 

V I .  SCHEDULE 

Every attempt should be made t o  choose t a r g e t s  f o r  
and opera te  Lunar O r b i t e r  C t o  meet a l l  t he  needs discussed 
above. Assuming a successfu l  mission, examination of t h e  
da t a  w i l l  be requi red  t o  determine whether  a l l  t hese  needs 
have been m e t .  
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W .  C .  Beckwi th  - MTP 
P .  E .  C u l b e r t s o n  - MTL 
F.  P .  Dixon - MTY 
E.  2 .  Gray - MT 

T.  A .  Keegan - MA-'2 

D.  R .  Lord  - MTD 
M .  J .  Raffensper e r  - MTE 

L .  R .  S c h e r e r  - SL 
A .  D. S c h n y e r  - MTV 
J .  H .  Turnock  - M A - 4  

E .  W .  H a l l  -MTS 

L.  J .  KOSofsky - SL 

L.  Reiffel  - MA- 2 

Manned S p a c e c r a f t  Center 

J .  D i e t r i c h  - EF3 
J .  E Dornbach - EF3 
J .  M .  E g g l e s t o n  - EF 

0 .  E. Maynard - PM 
J. H .  S a s s e r  - EF3 
J .  R .  Sevier  - PM3 

T.  H .  FOSS -EF3  

L a n g l e y  R e s e a r c h  Center 

N .  L .  C r a b i l l  - 159 
C .  A .  N e l s o n  - 159 
I. G .  Recant - 159A 
I. Taback  - 159 
T. A .  Young - 159 

G .  M .  Anderson 
D. R .  Anselmo 
J .  0 .  C a p p e l l a r i  
J .  P .  Downs 
D. R .  Hagner 
P .  L .  Havenstein 
W .  C .  H i t t i nge r  
B. T .  Howard 
D. B. James 
B. Kaskey 
P .  R .  Knaff  
K .  E .  M a r t e r s t e c k  
R .  K .  McFarland 
J .  Z .  Menard 
V.  S .  Mummert 
I. D. Nehama 
G .  T .  O r r o k  
T.  L .  Powers  
I. M. Ross  
R .  V.  Sperry 
T .  H .  Thompson 
J .  M .  T s c h i r g i  
€3. L. Wagner 
A l l  Members D i v i s i o n  101 
Department 1023 
Central  F i l e  
L i b r a r y  
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ATTACHMENT 

Attendance L i s t  

A l l  Meetings 

J .  Sevier  - MSC/ASPO 
J .  Dietr ich* - MSC/SSD 
D.  B.  James - Bellcomm 
R .  L .  Wagner 
V .  S .  Mummert 
C .  J .  Byrne 
D .  D.  Lloyd 

11  

11 

I t  

I I  

C r e w  Training Aids 

J .  H .  Sasser  - MSC/SSD 
J .  E.  Lee - MSC/FCS 
A .  J .  DaSilva - MSC/FCS 
C .  H .  Woodling - MSC/FC 
N .  Anderson - MSC/FC 

MSN Trackine: 

J .  A .  F re re  - MSCBSD 

Landmarks 

R .  H .  Kidd - MSC/G & CD 

* M r .  Die t r ich  i s  t h e  MSC rep resen ta t ive  on t h e  t a r g e t i n g  
committee f o r  Lunar Orb i t e r  C .  


